The pro- and antioxidant properties of protoporphyrin IX.
The effect of protoporphyrin on lipid peroxidation in rat liver microsomes was investigated in the presence and absence of light. Protoporphyrin and light stimulated Fe(3+)-ADP/ascorbate-induced lipid peroxidation, whereas Fe(3+)-ADP/NADPH-mediated lipid peroxidation was inhibited. In the dark, on the other hand, protoporphyrin inhibited lipid peroxidation in both systems in a concentration-dependent manner. Protoporphyrin did not affect the reduction of the Fe(3+)-ADP complex by ascorbate, nor did it affect the activity of the NADPH-cytochrome P-450 reductase under these conditions. Uroporphyrin, a hydrophilic porphyrin and not localized in the membrane, did not inhibit lipid peroxidation in the dark in these systems, whereas bilirubin, a well-known radical scavenger and degradation product of protoporphyrin, inhibited lipid peroxidation in both systems. When peroxyl radicals were generated in solution by the azocompound 2,2'-azobis (2-amidino-propane)dihydrochloride lipid peroxidation was inhibited by both porphyrins and bilirubin. Reaction of bilirubin or protoporphyrin, in the presence of microsomes or human serum albumin, with these peroxyl radicals resulted in degradation of both compounds, which could be determined by a decrease in their absorbance at 460 or 407 nm, respectively. These results indicate that the inhibition of lipid peroxidation is most likely caused by scavenging of peroxyl radicals by protoporphyrin. Massive accumulation of protoporphyrin occurs in livers of erythropoietic protoporphyria patients. The fact that protoporphyrin was able to inhibit lipid peroxidation completely at micromolar concentrations also indicates that the deleterious effects of protoporphyrin, observed in these patients, are most likely not mediated by oxidation of lipids.